'extend forwards into the substance of the lens for some distance axially or be arranged in a typical laminated form exhibiting a crystalline golden sheen, and is always sharply demarcated from the lens substance. Eventually, however, as the condition progresses, opacification of the lens proceeds so that the appearance ultimately becomes indistinguishable from ordinary senile cataract'. Vogt (1919) was the first to suggest that the lesions were caused by heat-producing rays, and though there is still considerable debate about the mechanism through which the lesion is produced, this broad view is still generally accepted.
In 1929 (British Workmen's Compensation Act) heat cataract became a prescribed industrial disease and since then statistics have been available about the numbers granted compensation for this condition. In the seven-year period 27 cases were granted compensation within the glass industry while in a similar period, 1956-62, only two cases were compensated. Comparable figures for the iron and steel industry were 131 and 50. It is somewhat surprising that these figures have not been supplemented by any surveys.
Plan of the present survey The objectives
The general objective was to measure the prevalence of cataract in two well-defined groups of workers, one with some exposure to heat and the other with minimal or no exposure. In addition two different methods were used to assess the heat exposure of each man, in order to see if any correlation could be established between the prevalence of cataract and the mean exposure of the groups concerned.
Methods
The population chosen for examination The study was undertaken at the Ebbw Vale works of the British Steel Corporation. This is a fully integrated steelworks where approximately 9 000 persons are employed in the production of sheet steel and tinplate. Iron is produced in blast furnaces from iron ore, limestone, and coke, the latter having been produced in coke ovens. Steel is made from the iron by the open hearth furnace or converter technique and cast into ingots. These are given a preliminary rolling to produce slabs which, after being reheated, pass through the hot mill where hot rolled sheet is produced as a continuous strip, which is wound into coils. Part of the sheet is marketed as hot rolled products and part goes to the cold mill where further cold rolling produces steel sheet in coil form. Finally, the cold rolled sheet is treated electrolytically to produce tinplate or is coated with zinc to produce galvanized sheet. Temperatures of the order of 1000 to 16000C are encountered in certain departments and this inevitably leads to workmen being exposed to heat radiation of varying intensities. All men aged 40 to 59 who were working on the hot mill, coke ovens, blast furnaces, and steel plant were chosen as the 'exposed' group (906) and a sample of 101 men from the cold mill was chosen as the 'control' group with no exposure. The examination As the lens of the eye had to be studied in detail full mydriasis was necessary. It Measurement of exposure Two methods were used, one subjective and the other objective.
(1) The subjective method was based on the M.R.C. team's assessment of the exposure associated with particular jobs. Fourgrades of exposurewereestablishedhigh, intermediate, low, and no risk-and these grades were allotted the factors 3, 2, 1, and 0 respectively; for example, a 'teemer' in the converter shop was considered to work in a job with particularly high risk and was accordingly allotted a heat factor of 3. A 'slagger' in the hot mill was thought to be less exposed than a teemer and was therefore given a factor of 2, but more exposed than an operator in the hot mill who consequently was allotted a factor of 1. Employees such as process workers in the cold mill and fitters in the coke ovens were thought not to be exposed to significant heat radiation and such occupations were allotted a score of 0. The years spent in any particular occupation were then multiplied by the appropriate heat factor to give a quantitative 'years exposed' score. Table 1 illustrates a typical industrial history and the method of scoring.
(2) One of us (C.G.W.) had made measurements using a globe thermometer at strategic points in relation to the various jobs with which we were concerned. Heat factors varying from 1 to 7 were this time employed covering the radiant temperatures from 50 to 350°C in 500 increments. This factor was again multiplied by the number of years spent in the particular job.
Results
The response rate Table 2 gives the response rate of the total population by age, and Before the analysis it had been suggested by representatives of the steelworks that high exposures to heat could be expected in the steel plant, and that exposure in the coke ovens, blast furnaces, and hot mill might be similar and less than that in the steel plant. For differences in percentages between shops x2 (4 D.F.) = 1-53 0-80 < P < 0-90 group.bmj.com on May 3, 2017 -Published by http://oem.bmj.com/ Downloaded from to be due to any age difference between the shops as the mean age of the men in the steel plant is significantly lower than that in either of the other two shop groups which have similar age distributions (Table 6 ).
Type I cataract and heat exposure As previously mentioned, an attempt was made to quantify exposure to heat radiation in two ways. There is a highly significant (P < 0 01) linear relation between the percentage of workers ('pure' and 'impure') with type I cataract and 'years exposed' for both methods of exposure assessment. This is shown in Table 7 and Figure 2 . The two linear regression equations are remarkably similar, both showing an increase from 50% of subjects with type I cataract at zero exposure to over 700% at 80 'years exposed'.
However, 'years exposed' is calculated by multiplying exposure (heat factor) by the number of years spent in that exposure environment and thus may be highly correlated with age; the relation between 'years exposed' and the proportion with cataract might be due, at least partially, to this age effect. The age effect can, however, be at least partially eliminated by considering the relation of the proportion with cataract to 'years exposed' within five-year age groups.
Regression coefficients for the linear regression of percentage with type I cataract on 'years exposed' together with the corresponding chi-square (with one degree of freedom) are given in Table 8 for both methods of exposure assessment.
For the subjective exposure assessment, none of the coefficients differs greatly from the overall coefficient (0 28) given in Table 7 and Figure 2 . The individual coefficients for the black body radiation assessment differ rather more from the overall figure (0-27) .
Only one of the eight individual chi-square values is significant (P < 0-05), that in the 50-54 years age group under the black body radiation exposure method. The trends for the four age strata can, however, be combined using a procedure given by Mantel (1963) and Armitage (1966) . The resulting chi-squares, also shown in Table 8 ,are 7*97 (P < 0-01) and 11 00 (P < 0 001) for the subjective and black body radiation exposure methods respectively. (see text) (P < 0-01) (P < 0-001) exist, in view of the present uncertainty regarding aetiology, any precautions available should be adopted. Basically, these hinge on the use of suitably tinted glasses when viewing molten metal or slag, etc. The results of the prevalence studies of type I are more difficult to interpret. This condition is commonly found in the older age groups of the general population. It is equally true that this form of cataract can be produced in the experimental animal by exposing the eye to heat.
There are two findings:
(1) There is a difference in the prevalence of type I cataract between the 'exposed' groups and the control group.
(2) There is a correlation between the prevalence of type I cataract and exposure to heat as measured by the two exposure indices. This is clearly of interest, but it must be remembered that there was no visual disability associated with type I. On the other hand, there is the possibility that type I can progress to type II.
The only possible conclusion appears to be the need for further research, including the development of better indices of personal exposure to infrared rays.
